


Why a recoil-proton detector ?

• Nuclear Physics (e.g. n-n@n_TOF)

• n-dosimetry (n-source localization and imaging)

• Astrophysics (n-detection in space environment)

perform n-tracking (n-momentum reconstruction)

boosting detection efficiency

A way to go: embedding converter and detector 



The basic approach:

range → energy
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Increasing detection efficiency by detecting multiple 

scattering in  plastic scintillators fibers





RIPTIDE the concept extension 

The monolithic arrangement:

• Large boost in detection efficiency

• Several readout configurations according

to the application

RIPTIDE is a 3D imaging device for high-

accuracy Proton-Recoil track reconstruction 

in a monolithic plastic scintillator

Single n-p scattering need the primary vertex

Track discrimination by dE/dx 



10 photons/keV for plastic scintillators (electrons)

Detection volume 6x6x6 cm3

Expected neutron enery range 3-50 MeV



RIPTIDE efficiency I

Multi scattering
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RIPTIDE efficiency II

an efficiency of 10-20% can be 

achieved in the 5 < E <20 MeV 

neutron energy-range



Detector readout I

Back Illuminated, high-eff. low-noise CMOS devices 

(diag. size from 1/3’’ to full-frame)
large pixel size (5x5 - 50x50 mm2)

INFN-CT

Sensors & optics



RIPTIDE CMOS track imaging (test setup on 2022/23)

Camera-MACRO lenses X 2 are now available at INFN-CT 

BC408

MACRO

CMOS Camera

CMOS and optical
coupling



Detector readout II
High conversion efficiency photocathode coupled to MCP (single and chevron 

setup) with pixel sensors such as TIMEPIX or MIMOSIS

INFN-Bo

Sensors & Data 

readout (FPGA)

MCP-Timepix combines 

suitable timing and space resolution 
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TIMEPIX


